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Abstract 
 
Background:  The  incidence  of  diabetes  mellitus  has  recently  increased  in  developing  countries. 
Scientific data on glycemic index values of common meals is essential to modify the diets for diabetes 
mellitus patients. This study aimed to evaluate the glycemic index (GI) values of fruits such as ‘Kathali’ 
(Yellow plantain), ‘Kappal’ (Golden plantain), and ‘Itharai’ (Green plantain) varieties of plantains, jack 
fruit and papaya. The results will be helpful to physicians and the general public to decide the benefits of 
the consumption of fruits, particularly by diabetic and coronary heart disease patients. 
 
Methods: Healthy volunteers (20 Nos.) of 21.05(±0.92) years, 53.90 (±9.36) kg body weights, 153.92 
(±9.15) m heights, and 20.55 (±2.22) kgm
-2 body mass indexes were selected with their written consent. 
After overnight fasting, 75g glucose and each test fruit containing 75g digestible carbohydrate were 
administered at different instances and blood glucose levels were measured half hourly for two hours. 
The glycemic response and GI values were calculated and analyzed by Randomized Complete Block 
Design using SAS analytical package. 
 
Results: The mean GI values of  the ‘Kathali’, ‘Kappal’, ‘Itharai’ varieties of plantains, jack fruit and 
papaya  were  54.45  (±9.26),  50.43  (±5.79),  48.47  (±10.13),  65.36  (±8.00)  and  34.80  (±12.78)  % 
respectively. The GI value of papaya differed significantly (P<0.05) from other fruits. The GI value of 
‘Itharai’ variety of plantain differed significantly (P<0.05) from other fruits except the ‘Kappal’ variety 
of plantain. 
 
Conclusion:  The three varieties of plantains and papaya were low GI fruits, and jack fruit was found to 
be  an intermediate  GI fruit. The presence of dietary  fiber, esp.  soluble  fiber, reduces  the  glycemic 
response and glycemic index of foods. Functional Foods in Health and Disease, 2012, 2(2):25-34                                                                                     Page 26 of 34 
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INTRODUCTION: 
Glycemic index is defined as the incremental area under the blood glucose response curve elicited over a 
two-hour period by a 75g carbohydrate portion of a food, expressed as a percentage of the response to 
the same amount of carbohydrate from a standard food taken by the same subject [1]. It measures the 
rate at which the carbohydrate in certain food is digested and absorbed into blood stream as glucose [2]. 
It ranks foods on a scale from 0-100, according to their actual effect on blood glucose level. Food with a 
GI value of 70 or more is considered to be high GI diet, with an index value between 55 to 69 as 
medium GI diet and less than 55 as low GI diet [3].  
Lower GI foods decrease the metabolic risk [4], reduce the risk of diseases, curb overeating (since these 
foods are more satisfying and therefore reduce appetite), control blood sugar levels in diabetics, reduce 
blood  insulin  levels  and  by  doing  so  also  reduce  the  undesirable  effects  of  insulin  resistance  (e.g. 
coronary heart disease, obesity and type 2 diabetes) (5). 
They also have the following benefits: 
  Low GI diets help people to reduce and control body weight. 
  Low GI diets increase body sensitivity to insulin. 
  Low GI carbohydrates improve diabetic control and heart disease. 
  Low GI carbohydrates reduce blood glucose level. 
  Low GI carbohydrates reduce hunger and keep a person fuller longer. 
  Low GI carbohydrates prolong physical endurance. 
The objective of this study was to determine the glycemic index values of different fruits to recommend 
to the diabetes, obese and coronary vascular disease patients. The evaluation of GI will help the local 
public to decide on the fruits which must be consumed. Hence, in this study the GI values of locally 
available fruits such as different varieties of plantains; (Musa spp) Tamil-‘Kathali’ (Yellow plantain), 
Tamil-‘Kappal’  (Golden  plantain),  Tamil-‘Itharai’  (Green  plantain),  jack  fruit  and  papayas  were 
determined. 
 
Materials and Methods: 
Fruit  
The pure glucose (Royal Pure Glucose, Smith Kline Beecham Pvt Ltd, Moratuwa), locally available 
fruits,  such  as  different  varieties  of  plantain  (Musa  spp)  Tamil-‘Kathali’  (Yellow  plantain),  Tamil-
‘Kappal’ (Golden plantain), and Tamil-‘Itharai’ (Green plantain), jack fruit and papaya were purchased 
from local market.  
 
Analysis of chemical compositions of fruits 
All  fruits  were  analyzed  for  their  total  carbohydrate,  digestible  carbohydrate,  reducing  sugar,  total 
protein, moisture, soluble dietary fiber, insoluble dietary fiber, and total dietary fiber contents using the 
methods described elsewhere [6,7]. Functional Foods in Health and Disease, 2012, 2(2):25-34                                                                                     Page 27 of 34 
 
Study sample  
A group of 20 healthy volunteers (mean age=21.05(±0.92) years, mean weight=53.90 (±9.36) kg, mean 
height = 153.92 (±9.15) m and body mass index = 20.55 (±2.22) kgm
-2) were selected with informed 
written  consent.  The  volunteers  who  had  abnormal  glucose  tolerance,  underweight  or  overweight, 
dieting or restricting their carbohydrate intake, suffering from any illness or food allergy were excluded 
from the studies. Approval for study was obtained from the Ethical Review Committee, Faculty of 
Medicine, and University of Jaffna. 
 
Estimation of blood glucose level of volunteers  
The  blood  samples  were  collected  and  blood  glucose  levels  were  measured  using  Semi-Automated 
Biochemical Analyzer (TC 3300). 
 
Calculation of glycemic response and glycemic index values 
Glycemic index and glycemic response were calculated according to the FAO/WHO procedure [3, 8]. 
 
Statistical analysis 
Glycemic response and glycemic index values of different types of fruits were analyzed by Randomized 
Complete Block Design (RCBD) using SAS analytical package. 
 
Results:  
When 75g of glucose was orally administered to the volunteers, blood glucose level reached the peak 
value at 30min. The mean fasting  and 30 min blood glucose levels were 86.25 (±3.63) and 153.75 
(±13.67) mgdL
-1 respectively. The mean peak glycemic response for pure glucose was 67.35 (±12.97) 
mgdL
-1.  
 
The proximate compositions of different fruits are given in Table 1. After overnight fasting     (12 h), 
75g digestible carbohydrate containing tests fruits were administered to the volunteers on separate days. 
Peak glycemic response to all the fruits was obtained at 30min. The mean glycemic response values for  
‘Kathali’, ‘Kappal’ and  ‘Itharai’ varieties of plantains, jack fruit and papaya were 34.11 (±5.80), 31.58 
(±3.63), 30.35 (±6.34), 39.50 (±8.02) and 26.50 (±6.92) mgdL
-1  respectively (Table 2). The mean GI 
values  of  ‘Kathali’,  ‘Kappal’  and  ‘Itharai’  varieties  of  plantains,  jack  fruit  and  papaya  were  54.45 
(±9.26), 50.43 (±5.79), 48.47 (±10.13), 65.36 (±8.00) and 34.80 (±12.78) % respectively (Table 3).  
 
The glycemic response obtained after the administration of 75.0g glucose was significantly (p<0.05) 
higher than that obtained after the administration of 75.0g digestible carbohydrate containing ‘Kathali’, 
‘Kappal’ and’ Itharai’ varieties of plantain. The glycemic response and index values obtained  for the 
‘Kathali’ and ‘Kappal’ varieties of plantains, did not differ significantly (p>0.05), while those  obtained 
for ‘Kathali’ and ‘Itharai’ varieties of plantains were  considerably different (p<0.05). The glycemic 
response and glycemic index value of ‘papaya’ and jack fruit also differed significantly (p<0.05) from 
the ‘Kathali’, ‘Kappal’, and ‘Itharai’ varieties of plantains and jack fruit (Table 4).  Functional Foods in Health and Disease, 2012, 2(2):25-34                                                                                     Page 28 of 34 
 
Table 1: Proximate compositions of   different fruits. 
 
Constituents (%) 
 
Kathali 
Plantains 
Kappal 
 
Itharai 
 
Jack fruit 
 
Papaya 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2: Glycemic response (mg/dL) to different obtained at 30 and 60 min. 
 
 
Fruits 
Glycemic Response 
      30 min                           60 min 
                          Kathali  34.11(±5.80)  21.67(±0.58) 
Plantains           Kappal  31.58(±3.63)  23.00(±1.00) 
                          Itharai  30.35(±6.34)  22.67(±1.53) 
Jack fruit  39.50(±8.02)  27.66(±7.51) 
Papaya  26.50(±6.92)  11.33(±1.65) 
 
 
 
 
 
 
Moisture 
Fat 
Soluble protein 
 
64.46(±1.08) 
0.18(±0.01) 
0.03(±0) 
 
65.39(±0.32) 
0.31(±0.44) 
0.01((±0) 
 
63.73(±1.41) 
0.22(±0.02) 
0.01((±0) 
     
78.40 (±0.08) 
0.42((±0.08) 
0.03((±0) 
 
86.50 (±0.42) 
0.12((±0.11) 
0.01((±0) 
Total protein  1.07 (±0.03)   1.01(±0.01)   0.97(±0.02)      1.49 (±0.1)  1.75 (±0.08) 
Soluble dietary fiber  0.32(±0.04)   0.49 (±0.01)  0.67(±0.04)      1.47 (±0.01)  1.90 (±0.03) 
Insoluble dietary fiber(IDF)  2.43 (±0.05)    2.21 
(±0.05) 
 2.98 (±0.03)      3.34 (±0.04)  1.71 (±0.02) 
Total dietary fiber(TDF)  2.75 (±0.08)  2.70 (±0.07)  3.65 (±0.05)      4.81 (±0.05)  3.62 (±0.03) 
Total digestible carbohydrate 
Reducing Sugar 
23.01(±0.34) 
2.02(±0.07) 
 
23.86(±0.35) 
1.41(±0.06) 
27.06 
(±1.42) 
1.56(±0.13) 
 
    12.96 (±0.07) 
3.01(±0.34) 
8.30 (±0.20) 
1.01(±0.74) Functional Foods in Health and Disease, 2012, 2(2):25-34                                                                                     Page 29 of 34 
Table 3: Exact amount of different fruits consumed and their glycemic index values of fruits. 
 
Table 4: Comparison of Glycemic response and Glycemic index values of fruit items using P 
values 
 
 
Fruit items  Glycemic Response   Glycemic Index  
Kathali        P < 0.05       P < 0.05 
                
Kappal        P < 0.05       P > 0.05  
                
      P < 0.05         P > 0.05  
                
Itharai        P < 0.05       P > 0.05   
                
      P < 0.05          P > 0.05   
                
Papaya       P < 0.05         P < 0.05 
Jack fruit       P < 0.05          P < 0.05 
Fruits 
(Amount 
consumed in g) 
    
Total 
digestible 
Carbohydrate 
(g) 
Total  dietary 
Fiber (g) 
Soluble 
dietary 
Fiber (g) 
Insoluble dietary 
Fiber (g) 
Protein (g)  Total 
reducing 
sugar (g) 
Glycemic Index 
(%) 
 
 
Kathali 
(325.95) 
 
 
 
75.00 
 
 
8.96 
 
 
1.04 
 
 
7.92 
 
 
5.54  
 
 
6.84 
 
54.45 (±9.26) 
 
Kappal 
(314.33 
 
 
75.00 
 
8.49 
 
1.54 
 
7.92 
 
3.17  
 
4.45   50.43 (±5.79) 
 
Itharai  
(277.16) 
 
 
75.00 
 
10.12 
 
1.86 
 
8.26 
 
2.69  
 
4.32    48.47(±10.13) 
 
Jack fruit 
(578.70) 
 
 
75.00 
 
27.84 
 
8.51 
 
19.33 
 
8.62  
 
17.41    65.36 (±8.00) 
 
Papaya 
(903.60) 
 
75.00 
 
32.71 
 
17.17 
 
15.45 
 
15.8 
 
19.12   34.80 (±12.78) 
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Discussion:  
Considering the glycemic response among the three varieties of plantains, ‘Itharai’ variety gave less 
response followed with ‘Kappal’ and ‘Kathali’ varieties. When the composition of the different varieties 
of  plantains  were  considered,  the  reducing  sugar  contents  of  the  ‘Kathali’,  ‘Kappal’,  and  ‘Itharai’ 
varieties of plantains were 2.02 (±0.07), 1.41 (±0.06) and 1.56 (±0.13) % respectively (Table 1). The 
total amounts of reducing sugar of the consumed portion of the three different varieties of plantains are 
shown in Table 3. The amount of reducing sugar consumed did not show significant difference with 
glycemic response. 
 
When  the  fiber  contents  of  the  three  varieties  of  plantains  were  considered,  the  ‘Itharai’  variety 
contained more soluble dietary fiber (0.67%), insoluble dietary fiber (2.98%) and total dietary fiber 
(3.65%), than the ‘Kathali’ (0.32, 2.43 and 2.75%) and ‘Kappal’ (0.49,2.21 and 2.07%) varieties of 
plantains (Table 1). As the digestible carbohydrate consumed was equal, the amount of total dietary 
fiber (TDF) consumed from ‘Itharai’ variety of plantain was highest. Due to its high fiber content of 
‘Itharai’  variety  of  plantain,  the  monosaccharide  released  by  the  digestion  might  not  have  been 
immediately available for absorption. This is due to the tendency of the fibers to adsorb and release the 
sugars slowly. Earlier studies have shown that soluble fibers slow down the digestion of starches and 
absorption of glucose in to the bloodstream [9]. 
 
Glycemic index value of ‘Kathali’ variety of plantain was closer to that reported by Williams and Stubbs 
[10], while other varieties of banana from South Africa and Italy showed their glycemic index values 
higher than that of ‘Kathali’ variety
 [11].
 The mean glycemic index value of ‘Kappal’ (50.43 (±5.79)) 
variety was closer to that of a variety of banana from USA [11] , while another variety of banana from 
USA showed its glycemic index value  closer to that of ‘Itharai’ variety [11]. 
 
Glycemic index value of ‘Kappal’ variety of plantain was closer to that reported by Hettiaratchi et al 
study in 2008 [12]. However the glycemic index value of ‘Kathali’ variety of plantain was not. This may 
be due to the effects of the ripeness of fruit and cultivation of the fruit palm on the glucose response 
[13]. The composition of the food or the meal will influence the blood glucose response. Further foods 
within the same classification can have different glycemic indices. For example, the different varieties of 
potatoes, cereals showed variations in glycemic indices [14, 15]. 
 
The soluble protein contents of ‘Kathali’, ‘Kappal’, and ‘Itharai’ varieties of plantains were 0.03, 0.01, 
and 0.01% respectively (Table 1). The total protein content of ‘Kathali’, ‘Kappal’, and ‘Itharai’ varieties 
of plantain were 1.07(±0.03), 1.01(±0.01) and 0.97(±0.02) % respectively (Table 1). The fat contents of 
‘Kathali’ ‘Kappal’ and ‘Itharai’ varieties of plantain were 0.18(±0.01), 0.31(±0.44) and 0.22(±0.02) % 
respectively (Table 1). Thus, the protein and fat contents of the three varieties of plantain did not show 
any direct relationship with glycemic response. 
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The proximate compositions of Jack fruit and Papaya are shown in Table 1. Papaya contained more 
soluble dietary fiber, but contained less insoluble dietary fiber and total dietary fiber than the Jack fruit 
(Table 1). These differences could have led ‘Papaya’ to give less glycemic response than ‘Jack fruit’. 
The glycemic index of ‘Papaya’ (34.8 (±12. 8) %) was lower than that of ‘Jack fruit’ (65.4 (±8.00)). 
This could again be explained based on the characteristic of the fibers to absorb [16] and release the 
sugars slowly [17]. Further soluble fibers slow down the digestion of starches and absorption of the 
glucose in to the bloodstream [15]. An increase in the total fiber content of food can delay the glycemic 
response  [18].  Fiber  delays  the  digestion  of  starch  in  the  stomach,  transition  time  of  the  stomach 
contents  to  the  duodenum,  delay  the  diffusion  of  different  saccharides  in  the  duodenum,  delay  the 
hydrolysis of polysaccharides in the duodenum and delay the absorption of monosaccharides through the 
microvilli of the epithelial cells of the jejunum and the upper part of the ileum [19]. Total dietary fiber 
content has a significant negative correlation with GI [13]. 
 
Although  the  TDF  contents  of  papaya  and  Jack  fruit  were  closer,  total  amount  of  soluble  fibers 
consumed from papaya was more. The mean glycemic response to Papaya and Jack fruit were 26.5 
(±6.92), and 39.5 (±8.02) mgdL
-1 respectively. These results indicated the direct relationship between 
the soluble fiber and the glycemic response. The total protein contents of Papaya and Jack fruit was 1.75 
and 1.49 % respectively (Table 1), and the total protein consumed from papaya was more than that from 
jack fruit. Thus the influence of protein contents on the glycemic response after the consumption of 
these two varieties of fruits showed an inverse relationship (Table 3).  
 
Conclusion: 
The GI value of the three varieties of plantains and papaya were less than 55%. However, Jack fruit gave 
higher GI value when compared with other fruits. Therefore all the three varieties of plantains and 
papaya are lower glycemic index fruits, and jack fruit is an intermediate GI fruit.  
 
The results showed that the ‘Itharai’ variety of plantain, and ‘Papaya’ are better choices for the diabetes 
and coronary heart disease patients, while ‘Kathali’ and ‘Jack fruit’  are better choices for those who 
need a high glycemic index diet. However, recommendation of the foods should be made after analyzing 
the glycemic index, glycemic load and energy contents of the fruits [20]. 
 
Abbreviations: 
Glycemic index (GI), soluble dietary fiber (SDF), insoluble dietary fiber (IDF), total dietary fiber (TDF). 
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